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Abstract
Background: Guideline adherence in physical therapy is far from optimal, which has consequences for the
effectiveness and efficiency of physical therapy care. Programmes to enhance guideline adherence have, so far,
been relatively ineffective. We systematically developed a theory-based Quality Improvement in Physical Therapy
(QUIP) programme aimed at the individual performance level (practicing physiotherapists; PTs) and the practice
organization level (practice quality manager; PQM). The aim of the study was to pilot test the multilevel QUIP
programme’s effectiveness and the fidelity, acceptability and feasibility of its implementation.
Methods: A one-group, pre-test, post-test pilot study (N = 8 practices; N = 32 PTs, 8 of whom were also PQMs)
done between September and December 2009. Guideline adherence was measured using clinical vignettes that
addressed 12 quality indicators reflecting the guidelines’ main recommendations. Determinants of adherence were
measured using quantitative methods (questionnaires). Delivery of the programme and management changes were
assessed using qualitative methods (observations, group interviews, and document analyses). Changes in adherence
and determinants were tested in the paired samples T-tests and expressed in effect sizes (Cohen’s d).
Results: Overall adherence did not change (3.1%; p = .138). Adherence to three quality indicators improved (8%,
24%, 43%; .000 ≤ p ≤ .023). Adherence to one quality indicator decreased (−15.7%; p = .004). Scores on various
determinants of individual performance improved and favourable changes at practice organizational level were
observed. Improvements were associated with the programme’s multilevel approach, collective goal setting, and
the application of self-regulation; unfavourable findings with programme deficits. The one-group pre-test post-test
design limits the internal validity of the study, the self-selected sample its external validity.
Conclusions: The QUIP programme has the potential to change physical therapy practice but needs considerable
revision to induce the ongoing quality improvement process that is required to optimize overall guideline
adherence. To assess its value, the programme needs to be tested in a randomized controlled trial.
Keywords: Guideline implementation, Quality improvement, Multilevel programme, Individual professional, Practice
management, Physical therapy
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Background
Although clinical guidelines are seen as a bridge between
evidence and practice [1,2], their uptake in routine prac-
tical performance has been limited [3,4]. This incom-
plete implementation is attributed to factors related to
individual professionals [5,6], organizational issues [7,8],
patients [9,10], and guideline quality [11]. Programmes
to enhance guideline adherence have had limited effect.
An extensive 2004 review of implementation interven-
tions found 5–15% improved application of evidence-
based practices, but multifaceted interventions
performed no better than single-focus interventions [4].
These findings were comparable to adherence improve-
ment found in a systematic review in allied health care
literature [12] and, except for some self-reported im-
provements [13], with the effectiveness of physical ther-
apy guideline implementation interventions [14,15].
There are several reasons proposed for the modest ef-
fectiveness of implementation interventions. First, the
underlying problem may be poorly described. Often
problem analysis in implementation research depends
on either qualitative or quantitative methods, where a
combination is recommended [16]. A second reason is
the limited application of theoretical frameworks in im-
plementation research, including problems with
selecting applicable theoretical constructs relevant to the
implementation intervention’s design [4,17]. Together,
this suggests a lack of a rationale for the mechanism of
change in an intervention [4,18]. Finally, there has been
a narrow intervention focus on individual professionals
instead of combining it with efforts to change
organizational or broader environmental and cultural
factors [19-21]. Taking these issues into consideration,
we systematically developed a theory-based intervention.
The goal of this Quality Improvement in Physical Ther-
apy (QUIP) programme was to improve physical thera-
pists’ adherence to the Dutch guidelines for low back
pain [22,23], since this was the most prevalent diagnosis
in Dutch private practice physical therapy [24]. In
addition, adherence of Dutch physical therapists to these
guidelines had repeatedly been shown to be limited
(42%-67%) [14,25,26], while previous studies, including a
study on the Dutch guidelines for low back pain, indi-
cated that higher adherence rates were related to better
treatment results and lower utilization of care [26,27].
The guidelines urge clinical reasoning, assessment and
management of psychosocial factors and documentation
including outcome measurement. Their four main fea-
tures are: applying the International Classification of
Functioning, Disability and Health (ICF); identifying and
applying patient profiles with duration, course, and psy-
chosocial factors influencing recovery; limiting the num-
ber of treatment sessions in case of acute low back pain;
and focusing on patient behaviour to restore physical
activity and social participation (an English version is
available at http://www.fysionet-evidencebased.nl/index.
php/kngf-guidelines-in-english). At the time of the
study, the Dutch physical therapy guidelines were dis-
seminated by a combination of strategies. These in-
cluded sending them by mail to every member of the
Royal Dutch Society for Physical Therapy (KNGF),
which are about 90% of Dutch physical therapists, pres-
entation at the annual national physical therapy confer-
ence and publication in the National Journal of Physical
Therapy. The guidelines also came with a competency
manual in which physical therapists could test their
knowledge of the guideline. At a later stage the Society
for Physical Therapy developed programmes that Com-
munities of Practice existing in Dutch physical therapy
could use to improve guideline implementation. All im-
plementation activities were voluntary and targeting in-
dividual physical therapists only.
In our preparatory problem analysis, we combined the
Precede stages of the Precede-Proceed model [28] with
Rogers’ Diffusion of Innovations theory [29] to qualita-
tively and quantitatively assess motivational, affective
and organizational determinants of guideline adherence
[30,31]. The results suggested that determinants at five
levels contributed to lack of guideline adherence: indi-
vidual professional, practice management, professional
organization, patient and guidelines. For physical thera-
pists (PTs), important subjects to improve were clinical
reasoning, applying the categories of the International
Classification of Functioning, Disability and Health (ICF)
[32], managing psychosocial factors, maintaining
complete patient records, and using measurement in-
struments (health outcome questionnaires). It was im-
portant for quality managers of the practice (PQMs) to
improve monitoring of both organizational aspects of
the practice and the performance of the individual PTs.
This would require changes in practice structure and
culture, including holding deliberation meetings, assur-
ing availability of materials and resources (personal and
material) for quality improvement, effectively using an
electronic patient record, formulating collective quality
objectives, and creating or maintaining an atmosphere of
openness and respect. With regard to low back pain
guidelines, issues to improve were comprehensiveness,
user friendliness and ability to support clinical
reasoning.
To develop the QUIP programme, we applied Inter-
vention Mapping (IM) [33], a systematic approach to
link theoretical methods and their practical applications
of change to influential determinants. We focused on
three levels: individual physical therapists (PTs), practice
quality managers (PQMs), and the Dutch guidelines for
low back pain, which were under revision at that time.
This paper describes the pilot study of the QUIP
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programme. In IM, a pilot study informs the further de-
velopment of the programme towards a final version.
For this purpose two questions are important: 1) is it
likely that the programme is effective, in other words, is
further development worthwhile, and 2) is the present
format of the programme feasible, which is only of im-
portance if the answer to the first question is affirmative.
In accordance, this study comprised an evaluation of the
potential effectiveness of the programme as regards the
improvement of guideline adherence and its determi-
nants, and a process evaluation, to evaluate the
programme’s implementation feasibility, acceptability
and fidelity. The combination of the effect and the
process evaluation findings additionally informed the
identification of strengths and weaknesses of the
programme [34].
Methods
Intervention
The QUIP programme [35] had three objectives (Figure 1
Programme theory): to teach PTs a method to improve
or maintain their quality of care, to give PQMs tools to
accomplish quality management, and to make PTs and
PQMs aware that quality of care requires team effort
and to help them achieve it. A synopsis of the QUIP
programme is presented in Additional file 1 (for a de-
tailed description, see Additional file 2).
Design and recruitment
Since this pilot study informed the further development
of the programme, the potential effects of the QUIP
programme were evaluated in a single group, pre-test
post-test design. This design is not appropriate to thor-
oughly assess the effectiveness of an intervention, but it
is productive when pre-test data are obtained shortly be-
fore and post-test data shortly after the intervention
[36]. The process evaluation was an observational study
guided by questions (Table 1) based on the programme
theory. We used purposive sampling. This approach in-
tends to include participants that are expected to be in-
formative for the study purpose, which is especially
useful for pilot studies of newly developed interventions
[36]. Inclusion criteria required that the practices have
an initial quality management structure with a (starting)
PQM and at least five PTs. In order to reach an accept-
able reflection of common practice, we preferred a
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Figure 1 Programme theory of the Quality Improvement in Physical Therapy (QUIP) programme.
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Table 1 Overview of the topics, questions and methods of the effect and process evaluation
Measurement instrument (completed by) Clinical vignettes
with quality
indicators
Self report
questionnaire
Observations
with coding
sheet
Group
interviews
Document analysis
of PDP’s and
PQIP’s
Field
notes
General
evaluation
questionnaire
(Participants) (Participants) (GR, JH) (GR, JH,
AS)
(Participants) (GR, JH,
AS)
(Participants)
Guideline adherence ✓
Individual and organizational determinants ✓ ✓ ✓
Fidelity
Content of the intervention
1. Which important subjects from the analyses are addressed in the
intervention?
✓ ✓ ✓
2. Which methods and applications are actually applied (PT and PQM)? ✓ ✓
3. Which determinants are addressed during the intervention? ✓ ✓
Execution of the intervention
4. Are methods and applications applied as intended (why not)? ✓ ✓
5. How is the extent of participation to the individual modules of the
intervention?
✓
Acceptability
Materials
6. How do participants judge the concept of the revised guideline? ✓ ✓
7. Do PTs apply the patient information leaflet and why/why not? ✓ ✓ ✓
General
8. Do the participants evaluate the intervention as acceptable (tailored to
personal level; sufficient interaction; providing new and useful
knowledge and skills)?
✓ ✓ ✓ ✓
9. How do the participants value the intervention and its individual
applications?
✓ ✓ ✓
10. How do the participants value the trainers of the intervention? ✓ ✓ ✓
11. Does the intervention evoke higher commitment to quality
management (PQP, monitoring of this PQP, sustaining the quality
management)?
✓ ✓ ✓
Feasibility
12. Is the implementation of the intervention in its current form feasible? ✓ ✓ ✓
13. If not, what should change to enhance the feasibility of the
programme?
✓ ✓
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mixture of male and female therapists of various age
groups and with a difference in working experience. We
also intended to include PTs and manipulative PTs
(MPTs), since a substantial proportion of low back pain
patients visit MPTs. For pragmatic reasons, such as the
opportunity for sufficient interaction and attention for
individual participants during the programme, we
intended to include no more than 8 practices, including
40 PTs 8 of whom would also be PQMs. For logistic
convenience, the practices were predominantly located
in the southern part of the Netherlands.
In spring 2009, we approached two national private
practice networks that encompass 150 practices and that
demand a quality certification from their members.
Quality certification is more and more the standard in
Dutch private practice physical therapy. The network
managers contacted all practices by email that an-
nounced the study and explained its purpose as well as
the conditions for participation. The email message in-
cluded a registration form. Fifteen practices showed
interest. The researchers telephoned practices to invite
them to participate and to further explain the study pur-
pose and requirements for participation. Based on these
phone calls, 8 practices were willing and eligible to par-
ticipate. All the participants signed for informed consent
before they enrolled in the study.
Measurements and data collection
Effect evaluation
Guideline adherence of individual PTs was measured
with four clinical vignettes (see Table 1). The clinical vi-
gnettes were developed in an iterative process with an
expert team, and were pretested before use. They were
based on validated vignettes from a previous study,
which showed to have acceptable validity (Spearman’s
rs = .31) to measure PTs’ guideline adherence [37-39]. The
vignettes covered 12 quality indicators based on guide-
line recommendations [40] and represented patients
with non-specific low back pain and a favourable natural
course, a delayed course without psychosocial factors,
and a delayed course with psychosocial factors and a pa-
tient with specific low back pain. The scores on the indi-
vidual quality indicators (1 =meets quality indicator, 0 =
does not meet quality indicator) per vignette were used
to calculate an overall percentage score per indicator per
therapist: (actual score on indicator/maximum score on
indicator) × 100. The mean overall percentage adherence
was established by calculating the average score of the
12 indicators.
Clinical reasoning was measured by assessing the
consistency of PTs’ choices over three separate quality
indicators (see bottom part of Table 2) concerning the
handling of psychosocial factors [26]. Consistency in
choices was operationalised as the presence (1 = present,
0 = not present) of the “conditional argument” (if-then
connective) which is an important component of human
reasoning [41]. For instance, if PTs identified psycho-
social factors in the case description of a vignette, did
they subsequently address them in their treatment objec-
tives? In accordance with the overall adherence score,
the overall consistency measure was determined by cal-
culating the average of the three consistency indicator
scores.
Changes in individual level determinants (see Table 3)
were measured using a self-report questionnaire devel-
oped in an earlier stage of the study [31]. For every de-
terminant, the questionnaire contained one or more
items using a five-point Likert scale (1 = completely dis-
agree to 5 = completely agree). The individual as well as
organizational level determinants resulted from a factor
analysis. Cronbach’s α ranged from 0.58 to 0.87 for the
different determinant scales.
Organizational level determinants were partly mea-
sured using the questionnaire for individual PTs.
Changes in the organization were also assessed with ob-
servation, group interviews, field notes and document
analyses. In addition to the questionnaire, we focused on
self regulation, commitment to quality management,
transfer of learned information to the practice, patient
recording, presence of regular deliberation meetings, fa-
cilitation of questionnaire use, presence of a monitoring
structure, and structures for maintenance.
The clinical vignettes as well as the determinants
questionnaire were completed by the PTs and the PQMs
one week before the start of the intervention (August
2009), and within two weeks after finishing the interven-
tion (December 2009). Completing these measures took
60 to 90 minutes.
Process evaluation
Applying the principle of triangulation [36], we used
both quantitative and qualitative process evaluation
methods (Table 1). During every programme session,
two members of the research team (GR and JH) were
present for observation. The observers used a coding
sheet to check off the change objectives, determinants,
and the planned methods and strategies that were
addressed. They independently made notes about the
quality of delivery of the programme components.
Six participant group or individual interviews (n = 21)
were conducted by two members of the research team
(GR and JH or AS) within 3 weeks after the programme
ended. Two interviews, one after the second session and
one after the final session, were conducted with the in-
structors who executed the programme. Guided by the
evaluation questions, one of the researchers performed
the interview and the other took notes. Visiting six prac-
tice locations for the interviews also provided the
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researchers the opportunity to observe changes in prac-
tice management and to make field notes.
Documents to be evaluated were the Personal Devel-
opment Plans (n = 25) and the Practice Quality Improve-
ment Plans (n = 7) that were written by the PTs and the
PQMs as an assignment of the programme. After the
last session, the participants completed a general course
evaluation questionnaire (n = 25; completion time less
than 15 minutes) to assess perceptions of content qual-
ity, trainers, location, organization and overall judgment
of the course (1 = extremely bad to 10 = excellent).
Analysis
Effect analysis
For the PTs, descriptive statistics revealed mean scores
and changes in pre- and post-intervention means for
overall adherence, clinical reasoning indicators by means
of choice consistency, perceived adherence and individ-
ual level determinants.
For organizational level determinants, we compared
pre- and post-intervention means of the organizational
items in the questionnaire for the individual PT. We
assessed organizational changes by means of qualitative
content analysis with an open coding approach [36],
finding patterns in the observation, interviews, and field
notes.
Due to the small sample size, we combined paired
sample t-tests with Cohen’s d to express the changes in
adherence and individual and organizational determi-
nants in effect sizes (ES). As recommended for corre-
lated designs [42], Cohen’s d was computed using
original means and standard deviations pre- and post-
intervention. ESs were categorized as small (≤ 0.32),
medium (0.33 - 0.55) or large (≥ 0.56) [43]. Since we
aimed to assess the potential effectiveness of our
programme we chose a less restrictive level of α = .05.
The statistical software SPSS15 for Windows was used
for all quantitative analyses.
Process analysis
First, the findings were combined for each method sep-
arately. The coding sheets and observational notes were
assembled in the week after each programme session. In
the week following each interview, all interview notes
and practice observations were processed. The PDPs and
PQIPs were evaluated for their completeness and the
plans’ attainability by judging the capability of PTs and
PQMs to set effective individual and collective quality
Table 2 Changes in percentage of adherence after the Quality Improvement in Physical Therapy programme
Pretest mean (SD) Post-test mean (SD) t df p Effect size
Cohen’s d(n = 24) (n = 24)
Overall adherence 51.5 (8.7) 54.6 (9.0) −1.535 23 .138 0.35b
Quality indicators
1. Assessment of red flags 93.5 (11.2) 89.6 (14.6) 1.164 22 .257 - 0.30a
2. Application of ICF 5.5 (12.7) 8.3 (14.7) −0.700 23 .491 0.20a
3. Correct patient profile 55.9 (19.2) 40.2 (19.6) 3.296 19 .004** - 0.81c
4. Referral if needed 95.8 (9.5) 97.9 (7.1) −0.811 23 .426 0.25a
5. Applicable examination objectives 4.2 (11.3) 9.7 (23.0) −1.072 23 .295 0.30a
6. Applicable treatment objectives 38.9 (27.2) 30.6 (29.3) 1.661 23 .110 - 0.29a
7. Applicable treatment strategies 30.6 (21.8) 37.5 (22.6) −1.415 23 .170 0.32a
8. Limit number of sessions if course is favourable 41.7 (50.4) 66.7 (48.1) −2.015 23 .056# 0.51b
9. Adequate information 11.1 (18.8) 19.4 (27.7) −1.238 23 .228 0.35b
10. Complete evaluation 27.8 (40.1) 44.4 (38.9) −1.313 23 .202 0.42b
10a. Used measurement instruments 38.9 (44.7) 81.9 (21.9) −4.251 23 .000** 1.22c
11. Aftercare arranged 84.7 (26.0) 90.3 (25.0) −1.072 23 .295 0.22a
12. Report to physician 91.7 (28.2) 93.1 (24.0) −0.272 23 .788 0.05a
Consistency with regards to psychosocial factors
Overall consistency in handling influential psychosocial factors 59.7 (16.3) 68.1 (18.0) −2.432 23 .023** 0.49b
a. Choosing examination objectives about psychosocial factors 58.3 (26.5) 56.9 (36.1) 0.189 23 .852 - 0.04a
b. Choosing treatment objectives which involve psychosocial factors 33.3 (26.0) 56.9 (31.8) −3.093 23 .005** 0.81c
c. Choosing to provide information about psychosocial factors 87.5 (19.2) 90.3 (15.5) −0.624 23 .539 0.16a
**p < .01, *p < .05, #p < .10.
a = small ES, b = medium ES, c = large ES.
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improvement goals and by assessing the presence of an
explicit plan for continuing quality improvement activity
after the intervention’s end. Descriptive statistics re-
vealed the average participants’ perceptions of the
course. Next, qualitative content analysis of all
observations, interviews, documents, and field notes was
performed, interchangeably using a template and a com-
parative method of data analysis [36]. The findings
searched for patterns of each method and subsequently
between methods, and grouped by research question
Table 3 Changes in scores on influential determinants of adherence after the Quality Improvement in Physical Therapy
programme (1 = disagree to 5 = agree)
Nitems α Pretest mean
(SD)
Post-test mean
(SD)
t df p Effect size
Cohen’s d
(n = 25) (n = 25)
Individual level
Attention paid to the guideline 2 0.70 3.3 (0.6) 4.0 (0.6) −4.047 24 .000** 1.17c
Compatibility with way of working 4 0.70 3.3 (0.6) 3.5 (0.6) −1.342 24 .192 0.33b
Compatibility with patient demands 3 0.78 3.2 (0.8) 3.6 (0.5) −3.166 24 .004** 0.60c
Flexibility of the guideline 5 0.87 3.5 (0.6) 3.8 (0.5) −2.120 24 .045* 0.54b
Communicability of the guideline 3 0.82 4.0 (0.6) 4.2 (0.5) −1.454 24 .159 0.36b
Visibility of results of the guideline 4 0.89 2.9 (0.8) 3.3 (0.8) −2.520 24 .019* 0.50b
Feeling pride/confidence 6 0.86 3.0 (0.7) 3.6 (0.6) −4.688 24 .000** 0.92c
Feeling uncomfortable 6 0.81 3.0 (0.6) 2.5 (0.5) 3.594 24 .001** - 0.90c
Self-efficacy to apply questionnaires (behavioural SE) 5 0.71 3.5 (0.6) 4.0 (0.5) −4.804 24 .000** 0.90c
Self-efficacy to overcome barriers (tensional SE) 2 0.82 3.0 (0.8) 3.6 (0.8) −3.343 24 .003** 0.75c
Self-efficacy towards perceived social pressure (social SE) 5 0.84 3.6 (0.5) 3.9 (0.5) −2.031 23 .031* 0.60c
Self-efficacy to explain hands off policy to patients 1 – 3.8 (0.7) 4.2 (0.6) −1.995 24 .058 0.61c
Self-efficacy to deal with psychosocial factors 1 – 3.5 (1.0) 3.9 (0.7) −2.089 24 .047* 0.46b
Potential losses 5 0.85 2.0 (0.6) 1.7 (0.7) 1.815 24 .082 - 0.46b
Social norm of colleagues 2 0.72 2.8 (0.8) 3.4 (0.8) −3.055 24 .005** 0.75c
Social norm: perceived behaviour of peers 1 – 2.9 (1.2) 3.3 (1.2) −1.809 24 .083 0.33b
Motivation to comply with colleagues 3 0.58 3.1 (0.7) 3.4 (0.7) −2.413 24 .024** 0.43b
Social norm of patient 1 – 2.7 (1.1) 2.8 (0.8) −0.146 24 .885 0.10a
Motivation to comply with patient 1 – 4.1 (0.7) 4.0 (0.8) 1.000 24 .327 - 0.13a
Barriers logistic 5 0.81 2.6 (0.7) 2.3 (0.9) 1.394 24 .176 - 0.37b
Barriers working part time 1 – 1.5 (0.8) 1.4 (0.7) 0.225 24 .824 - 0.13a
Barriers market directed care 1 – 2.2 (1.0) 2.0 (1.1) 1.238 24 .228 - 0.19a
Incompatibility other guidelines 2 0.69 2.0 (0.7) 1.8 (0.7) 1.429 24 .166 - 0.29a
Feeling uncertain about position 3 0.76 2.4 (0.6) 1.9 (0.6) 2.850 24 .009** - 0.83c
Practice level
Regular deliberative meetings 1 – 3.4 (1.0) 3.9 (0.6) −2.701 24 .012* 0.61c
Practice arrangements about treatment of patients with low
back pain
1 – 2.6 (1.4) 3.5 (1.3) −3.366 24 .003** 0.67c
Guideline is part of practices routine 1 – 3.0 (0.9) 3.3 (1.1) −1.572 24 .129 0.30a
Arrangements with other disciplines 2 0.82 2.3 (1.1) 2.6 (1.3) −1.664 23 .110 0.25a
Culture of education/training 1 – 4.3 (0.7) 4.2 (0.7) 0.527 24 .603 - 0.14a
Handling measurement instruments 1 – 2.4 (0.9) 3.3 (1.1) −4.028 24 .000** 0.90c
Availability guidelines/instruments 3 0.79 4.5 (0.6) 4.6 (0.5) −1.372 24 .183 0.20a
Supportive practice culture 3 0.65 4.4 (0.5) 4.4 (0.5) 0.249 24 .805 0.0
**p < .01, *p < .05, #p < .10.
a = small ES, b = medium ES, c = large ES.
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related to fidelity, acceptability and feasibility (Table 1).
These summarized findings were discussed until consen-
sus was reached about their interpretation.
Ethical approval
The study was approved by the Committee on Medical
Research Involving Human Subjects (CMO) Arnhem-
Nijmegen (Filenr. CMO 2007/172).
Results
Response and participants
Thirty-one PTs from 8 practices participated. In every
practice, one of the participants was the PQM. One
practice (including 4 PTs) decided to withdraw during
the programme; 7 practices including 27 PTs completed
the course.
The average age of the participants was 39 years
(range 24 to 56), 55% were female (n = 15), and partici-
pants averaged 15.5 years of work experience (SD =
9.86). Almost 33% (n = 8) were MPTs. On the average,
PQMs had 0.35 FTE (range 0.1–0.5) available for quality
management.
One participant did not complete the vignettes at the
start of the programme, one did not complete the deter-
minant questionnaire and the vignettes after the
programme, and one completed the determinant ques-
tionnaire too late for data analysis. In the end, 24 vi-
gnette pre-test and post-test measurements and 25
determinant questionnaires were available for analysis.
Effectiveness
Adherence
Overall guideline adherence did not change (3%;
p = .138, ES = 0.35; Table 2). Three quality indicators im-
proved: the use of measurement instruments (p = .000,
ES = 1.22), consistency in choosing treatment objectives
involving psychosocial factors (p = .005, ES = 0.81), and
overall consistency in handling psychosocial factors
(p = .023, ES = 0.49). One quality indicator declined: the
choice of the correct patient profile (p = .004,
ES = −0.81).
Individual level determinants
Improvements were found for various determinants at
the individual level (.000 ≤ p ≤ .047, 0.43 ≤ ES ≤ 1.17;
Table 3). PTs paid more attention to the guideline and
found the guideline more compatible with patient de-
mands. They expressed more pride and confidence and
less discomfort when they applied the guideline. Their
self-efficacy expectations towards using questionnaires
to overcome barriers and to deal with social pressure in-
creased. They had increased positive perceptions about
the social norms of their colleagues and felt more certain
about their position in treating patients with low back
pain. They also perceived the guideline as more flexible
and the results of guideline-adherent care as more vis-
ible. Their self-efficacy expectations to deal with psycho-
social factors increased, and they showed higher
motivation to comply with colleagues.
Management changes
Three organizational level determinants improved. Prac-
tices managers organized more deliberation meetings
(p = .012; ES = 0.61), made more practice arrangements
about the treatment of patients with low back pain
(p = .003; ES = 0.67), and better organized the handling
of measurement instruments in their practices (p = .000,
ES = 0.90; see Table 3).
Our qualitative analyses revealed that, with respect to
changes in management structure, participants indicated
that ‘following the programme had put things in mo-
tion’. The PQMs’ schedules showed more deliberation
meetings to discuss plans for low back pain patients.
Participants of practices with lower baseline manage-
ment levels expressed that the management had moved
toward a better-structured process, and PQMs of prac-
tices with a higher baseline management level showed
the results of their application of the newly learned man-
agement tools into their practices. The management
scan for organization assessment was used in two prac-
tices. Moreover, we observed that practices had orga-
nized space and trained staff to help patients to
complete questionnaires. As regards involvement of staff
in quality management, all participants expressed in-
creased awareness that improving quality of care is a
team effort. Employees reported feeling greater involve-
ment in practice policy. Self-regulation was reflected in
that PTs could introduce a topic in the meetings and to-
gether with the managers could decide whether a quality
improvement activity was necessary.
For sustainability individual practices introduced other
organizational and cultural management innovations.
Some showed how they implemented a buddy system in
which two colleagues checked each other’s patient
files for guideline adherence. We also observed
rearrangements of electronic patient records to facilitate
guideline adherence, and some implemented electronic
patient records if not already in use. Others showed
schedules of regular patient file checks by the PQM or
explained that they arranged additional in-service train-
ing, such as dealing with psychosocial factors. Also,
some practices were already expanding the approach to
other guidelines.
Process evaluation
Fidelity
The programme’s emphasis for the individual PT was on
the use of measurement instruments and the
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psychosocial factors, both identified by the practices as
high-priority goals. Correct application of the ICF in the
diagnostic process was not clearly present in the
programme. All PTs went through the steps of self-
regulation, although sometimes rather implicitly. Most
self-assessments involved only general estimations of
personal guideline adherence.
Contrary to the other tools to assist PQMs in their
change management, attention to the management scan
remained limited. There was ample opportunity for
interaction in which the steps the managers made and
problems they encountered were discussed and advice
for implementation in the practice was provided. Advice
about their leadership capacities was limited. The pres-
ence of both PTs and PQMs during four of six sessions
created extensive interaction, enabling them to work to-
gether on their quality improvement plans and improv-
ing commitment.
Programme instructors competently delivered the
methods and practical applications, albeit, due to time
limitations, briefly for most. This resulted in some defi-
cits in both programme delivery and learning, including
superficial reflection by PTs on their personal adherence,
limited attention for goal setting, management and lead-
ership skills and little discussion of the issue of mainten-
ance. Furthermore, changes in the programme were
required because of the unexpected low knowledge
levels of the PTs on some themes, such as red flags
(signs and symptoms of serious diseases), application of
measurement instruments and psychosocial factors. For
that purpose, PTs advised a discussion about the content
of the guideline in the first session.
Acceptability
The revised guideline was positively judged even though
its recommendations were largely similar to the former
version. The revision was unanimously found to be less
normative, more flexible, less extensive and easier to
understand and apply. The patient leaflet had only been
used by one practice, despite the judgment of all prac-
tices that the content was supportive and useful.
Of the seven practices that completed the course, six
were unanimously very positive about the programme
(score 8 out of 10). In one practice, the opinions dif-
fered, varying from fair (6 out of 10) to very positive (8
out of 10). The main positive ideas were that it taught
them something about the process of implementation of
guidelines instead of treatment content and that it gave
them the opportunity to compare themselves with other
practices. The main critique came from one practice
with a higher level management structure in that they
had missed a ‘sparring partner’ on their own level. One
practice dropped out. Although neither their pre-
intervention adherence scores nor our observations
showed better performance compared with other prac-
tices, managers explained the practice was already en-
gaged in a quality improvement process and did not
learn anything new. One of the practice’s two PQMs also
indicated, however, to lack leadership skills, which may
also have been a reason they dropped out. The other
manager judged the programme as more suitable for
practices with lower performance levels.
The PTs’ assessments of the course instructors were
very positive, as were assessments of the interactive
small group sessions with colleagues from the practice,
the plenary discussions, presentations with peer and ex-
pert feedback, and the Meet the Expert session. Small
group sessions with peers from other practices were
highly appreciated by the managers, who learned from
exchanging experiences, but to a lesser extent by individ-
ual PTs.
Feasibility
Problems with feasibility of the programme in its current
form included available time, variability in completion of
homework assignments, and underestimation of the
needed remediation of the knowledge level for some is-
sues. In addition, application of the self-regulation
process (theoretical core) and sound clinical reasoning
(basic professional skill) appeared to require more expli-
cit instruction and guidance. Another participant’s ad-
vice was to more strictly monitor the translation to daily
practice during the programme. Although all practices
made progress, the plan for continuing the programme
components as a normal part of practice would deserve
greater attention and monitoring.
PQMs indicated that quality management in this form
was valuable, yet time consuming, and that is would help
if they were in some way financially compensated for
their efforts. This was especially required when this time
investment was expected to become part of daily rou-
tine. PTs realized that being involved in quality improve-
ment activities would cost private time. Although they
expressed commitment to do this, agreements had to be
made with practice management about the required time
investment. Concerning the number and duration of the
sessions of the programme the PQMs and the PTs indi-
cated that 3 hour-sessions were acceptable. Since the
programme would benefit from an extra session to in-
clude the issues mentioned above, some participants
preferred to make the individual sessions one hour lon-
ger instead. Moreover, a six-month, follow-up session
would allow monitoring and support maintenance of the
quality improvement process. Two PQMs indicated to
prefer an on-site form of this programme, because it
would reduce the time investment for the whole practice
team. However, others indicated that this would reduce
the opportunity for interaction and peer learning.
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Discussion
This pilot study evaluated the theory-based QUIP
programme, aimed at enhancing PTs’ adherence to the
Dutch guidelines for low back pain. For individual PTs,
overall guideline adherence showed no improvement,
but positive changes were observed for three individual
quality indicators concerning the use of measurement
instruments and handling psychosocial factors. These
improvements were, however, associated with a large de-
crease in choosing correct patient profiles. For PQMs,
the programme helped to structure practice quality
management, provided tools to perform quality manage-
ment, and supported the implementation of changes to
improve quality of care for patients with low back pain.
We also found favourable changes in motivational and
affective determinants of guideline adherence at the in-
dividual performance level as well as in organizational
determinants at the practice quality management level.
The absence of improvement in overall adherence was
related to unexpected low knowledge levels of the PTs
on some themes as well as to the short time span of the
programme. Both factors hampered engagement of par-
ticipants in all steps of the self-regulation process as the
programme’s core strategy of change, and allowed de-
tailed attention to only a limited number of important
subjects. The improvements in individual quality indica-
tors were associated with the multilevel approach of the
QUIP programme, the formulation of individual per-
formance goals and collective practice quality improve-
ment goals, and PTs and PQMs collaborating to choose
quality improvement strategies. In this respect, the sub-
stantial opportunity for interaction between PQMs and
PTs appeared to be of vital importance.
A major strength of the study is its combined evalu-
ation of potential effectiveness and process. This did not
merely provide insight in the potency of the programme
to improve guideline adherence, but also in the reasons
for the presence or the absence in changes in adherence.
A first limitation of the effect study is its one-group pre-
test post-test design. The absence of a randomization
procedure and a control group makes this design vulner-
able to many forms of bias [36]. Although the findings
of the process evaluation may be helpful in this respect,
the rudimentary design implies that the potential effects
of the programme should be interpreted with great cau-
tion. However, the main purpose of the effect evaluation
was to assess whether further development of the
programme would make sense at all. The results of this
study indicate that the programme may have the cap-
acity to improve guideline adherence. A second limita-
tion concerns the many individual t-tests used to assess
the various effects. This may result in an overestimation
of effects due to alpha-inflation [44]. However, since our
objective was to assess the potency of the programme to
improve guideline adherence and adherence determi-
nants, we preferred this more lenient alpha level in the
spirit of discovery. Third, effect sizes to express the
strength of the effects can be rather unstable in small
samples, resulting in large confidence intervals [45]. As
recommended for small samples, we therefore present
them together with T-tests including significance levels
[46]. A fourth limitation may be that guideline adher-
ence was measured with a self-report measurement in-
strument, which may have caused overestimation
[47,48]. Although standardized patients are considered
the gold standard to measure practice performance [49],
this method was considered far too expensive and time-
consuming for our pilot study. Besides, the vignettes we
applied had previously been found to have an acceptable
level of validity [37,50-52]. A final limitation concerns
the small, purposive and self-selected sample. Although
age and gender of the individual participants did not
substantially deviate from the national data [53], the re-
sults cannot be extrapolated to physical therapy prac-
tices that lack an initial quality management structure,
or to PTs and PQMs that are less motivated for quality
improvement. However, current developments in Dutch
physical therapy, with health insurance companies moni-
toring the quality of care, will make an investment in the
deliverance of optimal care inevitable. Hence, anticipat-
ing these developments in the quality certification of
Dutch private practices physical therapy can be seen as a
strength of our study.
Most published evaluations of interventions aimed at
improving guideline adherence concern randomized
clinical trials (RCTs), which makes a comparison of our
study findings rather complicated. Mostly, improve-
ments found in implementation research among health
care providers, including physical therapy, are 5-15%
[4,13-15]. Taking into account the limitations of our
study, the 3% improvement in overall guideline adher-
ence should be regarded as negligible and as being of no
clinical importance. Improvements in individual quality
indicators of 40% in the use of measurement instru-
ments and of 24% in choosing treatment objectives in-
cluding psychosocial factors may however be regarded
as promising.
The improvements in individual quality indicators
might be due to the fact that the QUIP programme fo-
cused on both the individual PT and the management
levels. Such a multi-level approach has been
recommended before [19,54], and found to be beneficial
in improving the use of measurement instruments in
physical therapy [55]. In our study, it provided positive
experiences for PQMs and their PTs, enhancing commit-
ment and showing that engaging in a quality improve-
ment process together need not be burdensome or time
consuming. Moreover, interaction between the levels
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within an organization is one of the core factors of
organizational self-regulation [56]. This interaction may
have enhanced feelings of peer and superior support,
which have been recognized as important factors influ-
encing guideline adherence [57].
As an adverse effect, we observed a decrease in the
choice of the correct patient profile. Due to recent in-
sights into the development of chronic pain, patient pro-
files in the revised low back pain guideline, which were
used in our study, distinguish normal course low back
pain from delayed course low back pain with absence or
presence of psychosocial factors causing the delay. The
guidelines recommend assessing psychosocial factors
only for delayed course low back pain [22,23]. In our
study, the attention given to psychosocial factors during
the QUIP programme probably caused PTs to interpret
the cases described in the vignettes predominantly as
the profiles for which these factors are applicable, irre-
spective of the course of recovery. This is in line with re-
cent research that emphasized the importance of early
assessment and management of psychosocial factors be-
cause of their predictive value for chronic low back pain
development [58-60]. This may indicate that the validity
of profiles within the guideline is at stake and that psy-
chosocial factors should, indeed, be assessed regardless
of the course of recovery.
One explanation of the absence of an effect on overall
guideline adherence may be that the time limitation of the
programme forced PTs to prioritize, set goals and choose
implementation strategies for a limited number of subjects.
Although this collective goal setting is seen as a key factor in
self-regulation and task performance [61], and revealed
promising results on individual quality indicators, our find-
ings indicate that PTs, as well as other health care profes-
sionals, may only be able to implement recommendations of
guidelines one by one, or in small numbers simultaneously.
This finding is in accordance with other guideline adherence
or quality improvement studies [4,13,14,62-64]. As a conse-
quence, complete guideline implementation might better be
viewed as a stepwise process that requires an ongoing effort.
Participants judged the time investment of the programme
as valuable but large. Some of them preferred an on-site
intervention because they expected it to reduce their time
investment. Although we have considered this approach, we
chose for meetings outside the practice. Our choice for
meetings with more than one practice simultaneously was
mainly driven by four reasons. First, on-site interventions,
such as educational outreach visits, have demonstrated small
to modest effects [65] on the change of professional per-
formance. Second, we wanted to create the opportunity for
interaction, which is identified as a factor that may increase
the effect of educational meetings [66]. Third, we preferred
to take the PTs out of their daily context, since their habitual
working environment provides cues for habitual
performance [67]. By taking PTs out of their working envir-
onment these cues were avoided. Finally, we considered the
costs of the programme, taking into account its implementa-
tion on a larger scale. Given the number of almost 5000
physical therapy practices in the Netherlands, an on-site
programme would have been difficult to manage and very
cost expensive.
Implementation of the programme on a larger scale
requires trainers with knowledge and skills in physical
therapy, education and management. In order to facili-
tate the dissemination we involved two trainers with the
required knowledge and skills in physical therapy prac-
tice, physical therapy education and management educa-
tion in the development of the programme. These
trainers provide nationwide additional post qualifying
education for physical therapists. The programme has
now been included in their curriculum.
Conclusion
In conclusion, although overall guideline adherence did
not improve, changes on individual quality indicators
suggest that a systematically developed, theory-based
programme to enhance adherence to the Dutch physical
therapy guidelines for low back pain has the potential to
improve the quality of physical therapy care for patients
with low back pain. The integrated approach of individ-
ual PTs and their PQMs, with much room for inter-
action, seems to benefit positive performance change.
The self-regulation approach is suitable, but the
programme should be re-designed in a way that allows
for a thorough self-reflection on personal performance
at the beginning and at the end. Also, the steps of self-
regulation should be made more explicit to enhance
PTs’ and PQMs’ awareness of this process. Goal setting,
individually and collectively, and action planning seem
to be core steps in the programme, but PTs and PQMs
need some guidance in the sound formulation of chal-
lenging yet achievable goals for improvement. In
addition, more attention should be paid to translation
into daily practice and to the importance of the continu-
ity of the self regulation process. Finally, the programme
should result in a thorough future practice plan for
guideline implementation. In order to achieve this, the
programme should allow sufficient time for attention to
individual subjects and strategies and could benefit from
a follow-up session to assess and support sustainability.
After re-designing the programme, more sophisticated
designs with larger samples are required to draw sound
conclusions about its effectiveness.
Additional files
Additional file 1: Synopsis of the QUIP programme.
Rutten et al. BMC Health Services Research 2013, 13:194 Page 11 of 13
http://www.biomedcentral.com/1472-6963/13/194
Additional file 2: Detailed overview of the Quality Improvement in
Physical therapy (QUIP) programme.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
GR and JH conceived the study. All authors were involved in the
development process of the intervention. GR was responsible for its
implementation and for data collection and data analysis. AS was
responsible for participant recruitment, data collection and data analysis. JH
also participated in data analysis. GR drafted the manuscript, and JH, LKB,
RABO and NKV contributed to manuscript review and revision. All authors
read and approved the final manuscript.
Acknowledgements
The complete study was supported by a grant from the Netherlands
Organization for Health Research and Development (ZonMw): project
number 80-007028-98-07309, and from the Scientific Committee for Physical
Therapy (WCF). This includes the submission of the manuscript. We are
grateful to the study and for the contributions of Roland van Peppen and
Rob van Dolder to the development and execution of the QUIP programme.
Finally, we thank Carol Kohn for her efforts to improve readability of the
manuscript.
Author details
1Department of Health Promotion, Faculty of Health, Medicine and Life
Sciences, Maastricht University, Maastricht, the Netherlands. 2Department of
Public Health, Academic Medical Centre University of Amsterdam,
Amsterdam, The Netherlands. 3Division of Health Promotion and Behavioral
Sciences, School of Public Health, University of Texas, Houston, TX, USA.
4Scientific Institute for Quality in Healthcare, Radboud University Nijmegen
Medical Centre, Nijmegen, The Netherlands.
Received: 5 September 2012 Accepted: 22 May 2013
Published: 25 May 2013
References
1. Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw J: Clinical guidelines:
potential benefits, limitations, and harms of clinical guidelines. BMJ 1999,
318(7182):527–530.
2. O’Connor PJ: Adding value to evidence-based clinical guidelines. JAMA
2005, 294(6):741–743.
3. Grol R: Successes and failures in the implementation of evidence based
guidelines for clinical practice. Medical Care 2001, 39(8, Supplement II):II46–II54.
4. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L,
Whitty P, Eccles MP, Matowe L, Shirran L, Wensing M, Dijkstra R,
Donaldson C: Effectiveness and efficiency of guideline dissemination
and implementation strategies. Health Technol Assess 2004,
8(6 iii-iv):1–72.
5. Oxman AD, Thomson MA, Davis DA, Haynes RB: No magic bullets: a
systematic review of 102 trials of interventions to improve professional
practice. CMAJ 1995, 153(10):1423–1431.
6. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PC, Rubin HR:
Why don’t physicians follow clinical practice guidelines? A framework for
improvement. JAMA 1999, 282(15):1458–1465.
7. Wensing M, Wollersheim H, Grol R: Organizational interventions to
implement improvements in patient care: a structured review of
reviews. Implement Sci 2006, 1:2.
8. Bosch M, Halfens RJ, van der Weijden T, Wensing M, Akkermans R, Grol R:
Organizational culture, team climate, and quality management in an
important patient safety issue: nosocomial pressure ulcers. Worldviews
Evid Based Nurs 2011, 8(1):4–14.
9. Leentjens AF, Burgers JS: [What factors are important for the successful
implementation of guidelines?]. Tijdschr Psychiatr 2008, 50(6):329–335.
10. Baiardini I, Braido F, Bonini M, Compalati E, Canonica GW: Why do doctors
and patients not follow guidelines? Curr Opin Allergy Clin Immunol 2009,
9(3):228–233.
11. Grol R, Cluzeau FA, Burgers JS: Clinical practice guidelines: towards better
quality guidelines and increased international collaboration. Br J Cancer
2003, 89(Suppl 1):S4–S8.
12. Hakkennes S, Dodd K: Guideline implementation in allied health
professions: a systematic review of the literature. Qual Saf Health Care
2008, 17(4):296–300.
13. Rebbeck T, Maher CG, Refshauge KM: Evaluating two implementation
strategies for whiplash guidelines in physiotherapy: a cluster
randomised trial. Aust J Physiother 2006, 52(3):165–174.
14. Bekkering GE, Hendriks HJM, van Tulder MW, Knol DL, Hoeijenbos M,
Oostendorp RAB, Bouter LM: The effect on the process of care of an
active strategy to implement the clinical guidelines on physiotherapy for
low back pain: a cluster-randomised controlled trial. Qual Saf Health Care
2005, 14:107–112.
15. Stevenson K, Lewis M, Hay E: Does physiotherapy management of low
back pain change as a result of an evidence-based educational
programme? J Eval Clin Pract 2006, 12(3):365–375.
16. Bosch M, Dijkstra R, Wensing M, van der Weijden T, Grol R: Organizational
culture, team climate and diabetes care in small office-based practices.
BMC Health Serv Res 2008, 8:180.
17. Michie S, Prestwich A: Are interventions theory-based? Development of a
theory coding scheme. Health Psychol 2010, 29(1):1–8.
18. Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A, and Group,
o. b. o. t. P. T.: Making psychological theory usefull for implementing
evidence based practice: a consensus approach. Qual Saf Health Care
2005, 14:26–33.
19. Solberg LI, Brekke ML, Fazio CJ, Fowles J, Jacobsen DN, Kottke TE, Mosser G,
O’Connor PJ, Ohnsorg KA, Rolnick SJ: Lessons from experienced guideline
implementers: attend to many factors and use multiple strategies.
Jt Comm J Qual Improv 2000, 26(4):171–188.
20. Grol RP, Bosch MC, Hulscher ME, Eccles MP, Wensing M: Planning and
studying improvement in patient care: the use of theoretical
perspectives. Milbank Q 2007, 85(1):93–138.
21. Hulscher ME, van der Meer JW, Grol RP: Antibiotic use: how to improve it?
Int J Med Microbiol 2010, 300(6):351–356.
22. Bekkering GE, Hendriks HJM, Koes BW, Oostendorp RAB, Ostelo RWJG,
Thomassen J, Van Tulder MW: KNGF-richtlijn Lage-rugpijn. Ned Tijdschr
Fysiother 2001, 111(3 Suppl):1–24.
23. Heijmans M, Hendriks E, Van der Esch M, Pool-Goudzwaard A, Scholten
Peeters G, Van Tulder M, De Wijer A, Oostendorp R: KNGF-richtlijn manuele
therapie bij Lage-rugpijn. Ned Tijdschr Fysiother 2003, 113(6 Suppl):1–40.
24. Kooijman M, Swinkels I, Leemrijse C, De Bakker D, Veenhof C: Landelijke
Informatievoorziening Paramedische Zorg. [internet]. 2008; http://www.
nivel.nl/lipz. Accessed 29 July, 2011.
25. Swinkels I, Van den Ende C, Van den Bosch W, Dekker J, Wimmers R:
Physiotherapy management of low back pain: does practice match the
Dutch guidelines? Aust J Physiother 2005, 51(2):35–41.
26. Rutten GM, Degen S, Hendriks EJ, Braspenning JC, Harting J, Oostendorp
RA: Adherence to clinical practice guidelines for low back pain in
physical therapy: do patients benefit? Phys Ther 2010, 90(8):1111–1122.
27. Fritz JM, Cleland JA, Brennan GP: Does adherence to the guideline
recommendation for active treatments improve the quality of care for
patients with acute low back pain delivered by physical therapists?
Med Care 2007, 45(10):973–980.
28. Green LW, Kreuter MW: Health promotion planning: An educational and
ecological approach. Mountain View, CA: Mayfield Publishing Company;
1999.
29. Rogers E: Diffusion of innovations. 4th edition. New York: The Free Press;
1995.
30. Harting J, Rutten GM, Rutten ST, Kremers SP: A qualitative application of
the diffusion of innovations theory to examine determinants of
guideline adherence among physical therapists. Phys Ther 2009,
89(3):221–232.
31. Rutten G, Kremers S, Rutten S, Harting J: A theory-based cross-sectional
survey demonstrated the important role of awareness in guideline
implementation. J Clin Epidemiol 2009, 62(2):167–176. e1.
32. WHO: International Classification of Functioning, Disability and Health - ICF.
Geneva: World Health Organization; 2001.
33. Bartholomew LK, Parcel GS, Kok G, Gottlieb NH: Planning health promotion
programs. An intervention mapping approach. 2nd edition. San Fransisco:
Jossey-Bass; 2006.
Rutten et al. BMC Health Services Research 2013, 13:194 Page 12 of 13
http://www.biomedcentral.com/1472-6963/13/194
34. Steckler A, Linnan L: Process Evaluation for Public Health Interventions and
Research. San Francisco: Jossey-Bass Publishers; 2002.
35. Rutten G: Settting and keeping the professional system in motion. Using
intervention mapping to develop a theory-based programme to improve
guideline adherence in physical therapy [PhD thesis]. Nijmegen: Scientific
Institute for Quality of Healthcare (IQhealthcare), Radboud University
Nijmegen Medical Centre; 2012.
36. Polit DF, Beck CT: Nursing Research, Principles and Methods. 7th edition.
Philadelphia: J.B. Lippincott Company; 2004.
37. Rutten GMJ, Harting J, Rutten STJ, Bekkering GE, Kremers SPJ: Measuring
physiotherapists’ guideline adherence by means of clinical vignettes: a
validation study. J Eval Clin Pract 2006, 12(5):491–500.
38. Cohen J: Statistical power analysis for the behavioral sciences. Hillsdale, NJ:
Lawrence Erlbaum Associates; 1988.
39. Vorst HCM: Kwaliteit van meetinstrumenten voor studiehouding en
studievaardigheid [Quality of instruments to measure study-attitude and
study-skills]. [internet]. 1997; http://www.open.ou.nl/lds97/
kwaliteit_meetinstrumenten.htm#Resultaten. Accessed December, 2003.
40. Lawrence M, Olesen F: Indicators of quality health care. Eur J Gen Pract
1997, 3:103–108.
41. Goel V: Anatomy of deductive reasoning. Trends Cogn Sci 2007,
11(10):435–441.
42. Dunlop W, Cortina J, Vaslow J, Burke M: Meta analysis of experiments with
matched groups or repeated measures designs. Psych Meth 1996,
1:170–177.
43. Lipsey M: Design Sensitivity: Statistical Power for Experimental Research.
Newbury Park, CA: Sage Publications; 1990.
44. Van Peet AAJ, Van den Wittenboer GLM, Hox JJ: Toegepaste statistiek:
Inductieve technieken. Groningen: Wolters-Noordhoff; 1997.
45. Kraemer HC, Mintz J, Noda A, Tinklenberg J, Yesavage JA: Caution
regarding the use of pilot studies to guide power calculations for study
proposals. Arch Gen Psychiatry 2006, 63(5):484–489.
46. Field A: Discovering statistics using SPSS. 2nd edition. Londen: Sage
Publications Ltd; 2005.
47. Adams AS, Soumerai SB, Lomas J, Ross-Degnan D: Evidence of self-report
bias in assessing adherence to guidelines. Int J Qual Health Care 1999,
11:187–192.
48. Maue SK, Segal R, Kimberlin CL, Lipowski EE: Predicting physician guideline
compliance: an assessment of motivators and perceived barriers. Am J
Manag Care 2004, 10(6):383–391.
49. Luck J, Peabody JW: Using standardised patients to measure physicians’
practice: validation study using audio recordings. BMJ 2002, 325:679–683.
50. Sandvik H: Criterion validity of responses to patient vignettes: an analysis
based on management of female urinary incontinency. Fam Med 1995,
27(6):388–392.
51. Peabody JW, Luck J, Glassman P, Dresselhaus TR, Lee M: Comparison of
vignettes, standardised patients and chart abstraction. A prospective
validation study of 3 methods for measuring quality. JAMA 2000,
283:1715–1722.
52. Peabody JW, Luck J, Glassman P, Jain S, Hansen J, Spell M, Lee M:
Measuring the quality of physician practice by using clinical vignettes: a
prospective validation study. Ann Intern Med 2004, 141:771–780.
53. Kenens R, Hingstman L: Beroepen in de gezondheidszorg. 2012. http://
www.nivel.nl/beroepenindezorg/. Accessed 4 April, 2012.
54. Grol R, Grimshaw J: From best evidence to best practice: effective
implementation of change in patients’ care. Lancet 2003,
362(9391):1225–1230.
55. Stevens JG, Beurskens AJ: Implementation of measurement instruments in
physical therapist practice: development of a tailored strategy. Phys Ther
2010, 90(6):953–961.
56. Vancouver J: Self-regulation in organizational settings. A tale of two
paradigms. In Handbook of Self Regulation. Edited by Boekaerts M, Pintrich
P, Zeidner M. San Diego: Elsevier Academic Press; 2005:303–341.
57. Francke AL, Smit MC, de Veer AJ, Mistiaen P: Factors influencing the
implementation of clinical guidelines for health care professionals: a
systematic meta-review. BMC Med Inform Decis Mak 2008, 8:38.
58. Shaw WS, Pransky G, Patterson W, Winters T: Early disability risk factors for
low back pain assessed at outpatient occupational health clinics.
Spine 2005, 30(5):572–580.
59. Heneweer H, Aufdemkampe G, van Tulder MW, Kiers H, Stappaerts KH,
Vanhees L: Psychosocial variables in patients with (sub)acute low back
pain: an inception cohort in primary care physical therapy in The
Netherlands. Spine (Phila Pa 1976) 2007, 32(5):586–592.
60. Hill JC, Whitehurst DG, Lewis M, Bryan S, Dunn KM, Foster NE, Konstantinou
K, Main CJ, Mason E, Somerville S, Sowden G, Vohora K, Hay EM:
Comparison of stratified primary care management for low back pain
with current best practice (STarT Back): a randomised controlled trial.
Lancet 2011, 378(9802):1560–1571.
61. Locke EA, Latham GP: Building a practically useful theory of goal setting
and task motivation. A 35-year odyssey. Am Psychol 2002, 57(9):705–717.
62. Evans DW, Foster NE, Underwood M, Vogel S, Breen AC, Pincus T: Testing
the effectiveness of an innovative information package on practitioner
reported behaviour and beliefs: the UK Chiropractors, Osteopaths and
Musculoskeletal Physiotherapists Low back pain ManagemENT
(COMPLeMENT) trial [ISRCTN77245761]. BMC Musculoskelet Disord 2005,
6:41.
63. Grimshaw JM, Zwarenstein M, Tetroe JM, Godin G, Graham ID, Lemyre L,
Eccles MP, Johnston M, Francis JJ, Hux J, O’Rourke K, Legare F, Presseau J:
Looking inside the black box: a theory-based process evaluation
alongside a randomised controlled trial of printed educational materials
(the Ontario printed educational message, OPEM) to improve referral
and prescribing practices in primary care in Ontario, Canada. Implement
Sci 2007, 2:38.
64. Ouwens M, Hermens R, Hulscher M, Vonk-Okhuijsen S, Tjan-Heijnen V,
Termeer R, Marres H, Wollersheim H, Grol R: Development of indicators for
patient-centred cancer care. Support Care Cancer 2009, 18(1):121–130.
65. O’Brien MA, Rogers S, Jamtvedt G, Oxman AD, Odgaard-Jensen J,
Kristoffersen DT, Forsetlund L, Bainbridge D, Freemantle N, Davis DA,
Haynes RB, Harvey EL: Educational outreach visits: effects on professional
practice and health care outcomes. Cochrane Database Syst Rev 2007(4):
CD000409.
66. Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F, Davis
D, Odgaard-Jensen J, Oxman AD: Continuing education meetings and
workshops: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev 2009(2):CD003030.
67. Ouelette J, Wood W: Habit and intention in everyday life: the multiple
processes by which past behavior predicts future behavior. Psychol Bull
1998, 124(1):54–74.
doi:10.1186/1472-6963-13-194
Cite this article as: Rutten et al.: Evaluation of the theory-based Quality
Improvement in Physical Therapy (QUIP) programme: a one-group, pre-
test post-test pilot study. BMC Health Services Research 2013 13:194.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Rutten et al. BMC Health Services Research 2013, 13:194 Page 13 of 13
http://www.biomedcentral.com/1472-6963/13/194
